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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rear 
projection type display device and a transmission 
type screen used therein which dissolves the speckle 
interference, is highly brilliant and is excellent in 
resolution (focus performance) with respect to the 
rear projection type display device using a picture 
modulation element such as liquid crystal panel and 
DMD(Digital Micromirror Device). 
SOLUTION: This transmission type screen has a 
fresnel sheet 6 at least on whose light-emitting $ 
surface a fresnel lens 8 is formed and a lenticular 
sheet 7 at least on whose incident surface a lenticular 
lens 10 for radiating light in a horizontal direction is 
formed. The fresnel sheet is incorporated with light 
diffusing material 9-1 therein and also the lenticular sheet is incorporated with light 
diffusing material 9-2. Therein, when the Haze value representing the content of the 
diffusing material of fresnel sheet is Hf (%) and the Haze value representing the content of 
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the diffusing material of lenticular sheet is HL(%), the following condition is satisfied; 15< 
Hf.HL<45, Hf<HL 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image modulation element which modulates the irradiated light in tooth-back 
projection display equipment, and forms image light, It has a transparency mold screen and the 
projection lens which expands the image light formed of said image modulation element, and is 
projected from the tooth back of said transparency mold screen. Said transparency mold screen 
Deflection NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing 
radiation side, It has the lenticular sheet with which the lenticular lens for emitting light horizontally 
was formed in the optical plane of incidence at least. Said deflection NERUSHITO and lenticular 
sheet Tooth-back projection display equipment characterized by including the optical dispersing 
agent for diffusing light, respectively, and satisfying the following conditions; 
The Hayes value as which 15 <=Hf-HL<=45 Hf<HL, however Hf (%) express the content of the 
dispersing agent of said deflection NERUSHITO, and HL (%) are the Hayes values showing the 
content of the dispersing agent of said lenticular sheet. 

[Claim 2] The image modulation element which modulates the irradiated light in tooth-back 
projection display equipment, and forms image light, It has a transparency mold screen and the 
projection lens which expands the image light formed of said image modulation element, and is 
projected from the tooth back of said transparency mold screen. Said transparency mold screen 
Deflection NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing 
radiation side, It has the lenticular sheet with which the lenticular lens for emitting light horizontally 
was formed in the optical plane of incidence at least. Said deflection NERUSHITO and lenticular 
sheet Tooth-back projection display equipment characterized by including the optical dispersing 
agent for diffusing light, respectively, and satisfying the following conditions; 
The synthetic value of optical angle-of-divergence thetavf of said deflection NERUSHITO and 
optical angle-of-divergence thetavH of a lenticular sheet and F of the distance to the focus of the 
lenticular lens with which tO and theta v>lambda-F-M, however tO were formed in said lenticular 
sheet from said deflection NERUSHITO plane of incidence, and thetav are the wavelength of the 
light by which the F value of said projection lens and M are made the projection scale factor of said 
projection lens, and incidence of lambda is carried out to said transparency mold screen. 
[Claim 3] The image modulation element which modulates the irradiated light in tooth-back 
projection display equipment, and forms image light, It has a transparency mold screen and the 
projection lens which expands the image light formed of said image modulation element, and is 
projected from the tooth back of said transparency mold screen. Said transparency mold screen 
Deflection NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing 
radiation side, It has the lenticular sheet with which the lenticular lens for emitting light horizontally 
was formed in the optical plane of incidence at least. Said deflection NERUSHITO and lenticular 
sheet Tooth-back projection display equipment characterized by including the optical dispersing 
agent for diffusing light, respectively, and satisfying the following conditions; 

The distance to the focus of the lenticular lens with which tO and thetav>D, however tO were formed 
in said lenticular sheet from said deflection NERUSHITO plane of incidence, and thetav The 
synthetic value of optical angle-of-divergence thetavf of said deflection NERUSHITO and optical 
angle-of-divergence thetavH of a lenticular sheet and D are the interference range of said optical 
dispersing agent and light given to F value F of said projection lens, and the projection scale factor 
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M and said transparency mold screen of said projection lens by the product with the wavelength 
lambda of the light by which incidence is carried out. 

[Claim 4] Tooth-back projection display equipment with which relation between synthetic value 
thetav of said distance tO and said optical angle of divergence and said interference range D is 
characterized by satisfying the following conditions further in tooth-back projection display 
equipment according to claim 3. 

tO and thetav>=9D [claim 5] Tooth-back projection display equipment characterized by satisfying 
the following conditions further in tooth-back projection display equipment according to claim 3; 
The Hayes value as which f-HL<=45 Hf<HL, however Hf (%) express the content of the dispersing 
agent of said deflection NERUSHITO, and HL (%) are the Hayes values showing the content of the 
dispersing agent of said lenticular sheet. 

[Claim 6] It is tooth-back projection display equipment characterized by being the device with which 
said image modulation element modulates incident light per pixel in tooth-back projection display 
equipment according to claim 3 according to an input picture signal. 

[Claim 7] It is tooth-back projection display equipment characterized by being the device equipped 
with two or more micro mirrors by which said image modulation element controls whenever [ angle- 
of-reflection / of incident light ] per pixel in tooth-back projection display equipment according to 
claim 3 according to an input picture signal. 

[Claim 8] It is tooth-back projection display equipment characterized by said image modulation 
element being a reflective mold or a transparency mold liquid crystal panel in tooth-back projection 
display equipment according to claim 3. 

[Claim 9] In the transparency mold screen with which expansion projection of the light from an 
image modulation element is carried out at the tooth back through a projection lens Deflection 
NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing radiation side, It 
has the lenticular sheet with which the lenticular lens for emitting light horizontally was formed in 
the optical plane of incidence at least. Said deflection NERUSHITO and lenticular sheet 
Transparency mold screen characterized by including the optical dispersing agent for diffusing light, 
respectively, and satisfying the following conditions; 

The Hayes value as which 15 <=Hf-HL<=45 Hf<HL, however Hf (%) express the content of the 
dispersing agent of said deflection NERUSHITO, and HL (%) are the Hayes values showing the 
content of the dispersing agent of said lenticular sheet. 

[Claim 10] In the transparency mold screen with which expansion projection of the light from an 
image modulation element is carried out at the tooth back through a projection lens Deflection 
NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing radiation side, It 
has the lenticular sheet with which the lenticular lens for emitting light horizontally was formed in 
the optical plane of incidence at least. Said deflection NERUSHITO and lenticular sheet 
Transparency mold screen characterized by including the optical dispersing agent for diffusing light, 
respectively, and satisfying the following conditions; 

The synthetic value of optical angle-of-divergence thetavf of said deflection NERUSHITO and 
optical angle-of-divergence thetavH of a lenticular sheet and F of the distance to the focus of the 
lenticular lens with which tO and theta v>lambda-F-M, however tO were formed in said lenticular 
sheet from said deflection NERUSHITO plane of incidence, and thetav are the wavelength of the 
light by which the F value of said projection lens and M are made the projection scale factor of said 
projection lens, and incidence of lambda is carried out to said transparency mold screen. 
[Claim 1 1] In the transparency mold screen with which expansion projection of the light from an 
image modulation element is carried out at the tooth back through a projection lens Deflection 
NERUSHITO by which the Fresnel lens was formed at least in the optical outgoing radiation side, It 
has the lenticular sheet with which the lenticular lens for emitting light horizontally was formed in 
the optical plane of incidence at least. Said deflection NERUSHITO and lenticular sheet 
Transparency mold screen characterized by including the optical dispersing agent for diffusing light, 
respectively, and satisfying the following conditions; 

The distance to the focus of the lenticular lens with which tO and thetav>D, however tO were formed 
in said lenticular sheet from said deflection NERUSHITO plane of incidence, and thetav The 
synthetic value of optical angle-of-divergence thetavf of said deflection NERUSHITO and optical 
angle-of-divergence thetavH of a lenticular sheet and D are the interference range of said optical 
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dispersing agent and light given to F value F of said projection lens, and the projection scale factor 
M and said transparency mold screen of said projection lens by the product with the wavelength 
lambda of the light by which incidence is carried out. 

[Claim 12] Transparency mold screen tO and thetav>=9D to which relation between synthetic value 
thetav of said distance tO and said optical angle of divergence and said interference range D is 
characterized by satisfying the following conditions further in a transparency mold screen according 
to claim 1 1 [claim 13] Transparency mold screen characterized by satisfying the following 
conditions farther in a transparency mold screen according to claim 1 1 ; 

The Hayes value as which 15 <=Hf-HL<=45 Hf<HL, however Hf (%) express the content of the 
dispersing agent of said deflection NERUSHITO, and HL (%) are the Hayes values showing the 
content of the dispersing agent of said lenticular sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to for example, a reflective mold / transparency mold 
liquid crystal panel, the tooth-back projection display equipment which performs graphic display 
using the image modulation element which has pixel structure like a display device (DMD) equipped 
with two or more minute mirrors, and the transparency mold screen used for it. It is related with the 
tooth-back projection display equipment and the transparency mold screen with which it succeeded 
in the amelioration for reducing the speckle active jamming especially generated in interference with 
projection light and diffusion elements, such as a dispersing agent contained in a transparency mold 
screen. 
[0002] 

[Description of the Prior Art] the subject-copy image with which, as for the conventional tooth-back 
projection display, usual picture area size was displayed on the red who is 5 inches - about 7 inches 
of each, green, and the blue projection mold Braun tube - an F value (the numeric value which 
shows the brightness of a lens — it is - the ratio of the focal distance f of a lens, and lens aperture D - 

- equal to :fiT>.) in addition, so that an F value is small - the brightness of the lens concerned - 
being large - it is about one — a large - expansion projection is carried out on the transparency mold 
screen using the aperture projection (include angle expected from screen side is big) lens. Moreover, 
this transparency mold screen has deflection NERUSHITO and a lenticular sheet. As for deflection 
NERUSHITO, a Fresnel lens is formed in the optical outgoing radiation side at least. The lenticular 
sheet is distributing the optical dispersing agent of a constant rate inside the sheet while a lenticular 
lens is formed in the optical plane of incidence and/or an outgoing radiation side. 

[0003] In recent years, instead of the Braun tube, the tooth-back projection display equipment using 
image modulation elements, such as a display device equipped with two or more reflective molds / 
transparency mold liquid crystal panels, or minute mirrors, is produced commercially. An image 
modulation element modulates the light from the light source per pixel according to an input picture 
signal, and forms the light of a subject-copy image, tooth-back projection display equipment 
equipped with the image modulation element - an F value (the numeric value which shows the 
brightness of a lens - it is - the ratio of the focal distance f of a lens, and lens aperture D ~ equal 
to :f/D.) in addition, so that an F value is small - the brightness of the lens concerned - being large - 

- the projection lens with the comparatively small (the include angle expected from a screen side is 
small) pupil diameter which is about two is used. 

[0004] When the prospective include angle of a projection lens is small, a random diffuser element 
and light, such as a dispersing agent contained on a transparency mold screen, interfere, and the so- 
called speckle active jamming is caused. The phenomenon which speckle active jamming is often 
looked at when a laser beam with narrow spectral band width is irradiated in the diffusing surface 
(for example, obscured glass), and the sparkling countless luminescent spot generates in a certain 
range in an exposure image is the typical example. 

[0005] First, the principle of speckle active jamming generating is explained using drawing 1 . In 
drawing 1 , the projection lens 2 is a projection lens which has two or more lens elements, and is 
transposed to one lens element in this drawing for simplification of explanation, the light by which 
outgoing radiation was carried out from the projection lens 2 - the prospective angle beta (include 
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angle which expects a lens pupil from a screen side) — with — **** — incidence is carried out to the 
diffusion layer 10 by which the laminating was carried out to the transparency mold screen, between 
random diffuser elements, such as a dispersing agent contained in that beam of light and diffusion 
layer 10 in inside when the prospective angle beta is small at this time, — a wave ~ as shown in 12, 
in a certain interference range D, a mutual intervention (the so-called speckle active jamming) 
occurs, in addition, a wave — the y-axis shows the range and, as for the shaft indicated on the right of 
12, the z-axis shows reinforcement, therefore, a wave - if the generating range of speckle active 
jamming is wide when the y-axis of the pulse-like part of 12 is large, and a z-axis part is large, the 
reinforcement of speckle active jamming will become large. 

[0006] The following thing is indicated about the above-mentioned interference range D by the 
degree society paper of February, 1997 of a SPIE society. (1) When the projection scale factor of F 
and the projection lens 2 is set to M for the F value of the projection lens 2, prospective include- 
angle beta [rad] is an include angle used as beta= l/[FxM], and the interference range D is in the 
relation between beta and an inverse proportion (D**l/beta). (2) lambda, F valueF of a projection 
lens, and the scale factor M of a projection lens and the relation of a degree type are realized in the 
wavelength of the light by which incidence of the interference range D is carried out to a screen 
considering a diffusion layer as an one-layer particle layer. 

;0007] 

Equation 1] 

[0008] By the way, when the interference range D is sufficiently larger than the particle diameter of 
the dispersing agent which is a random diffuser element, it is easy to generate speckle active 
jamming, and conversely, when the interference range D is sufficiently smaller than the particle 
diameter of a dispersing agent, it is hard to generate speckle active jamming, or it does not occur. 
Since the above-mentioned wavelength lambda, an F value, and the practical value of the projection 
scale factor M are lambda= 0.50 micrometers, F-1.0, and about M= 1 1 (the display size of the Braun 
tube: in the case of 5 inches and 55 inches of screen size: vertical angles) about in the case of the 
equipment using the Braun tube, it becomes the interference range of D**6 micrometers. This value 
is smaller than the particle diameter (dozens of micrometers) of the dispersing agent actually used. 
Therefore, it is hard to generate speckle active jamming in the case of the equipment using the Braun 

[0009] On the other hand, since the above-mentioned wavelength lambda, an F value, and the 
practical value of the projection scale factor M are lambda= 0.5 micrometers, F= 2.5, and about M- 
70 (the display size of an image modulation element: about 0.8 inches, 55 inches of screen 
size- vertical angles) about in the case of the equipment using an image modulation element, it 
becomes the interference range of D**90 micrometers. This value is larger than the particle diameter 
(dozens of micrometers) of the dispersing agent actually used. Therefore, in the case of the 
equipment using an image modulation element, since it is small, the prospective angle beta of the 
projection lens (1-/F-M) tends to generate speckle active jamming. 

[0010] The thing of a publication is known by JP,1 1-024169,A as a conventional technique for 
mitigating speckle active jamming when the prospective angle beta uses a small projection lens. 
When the diffusion layer is formed in the lenticular sheet of a transparency mold screen, having 
given the spatial filter operation for equalizing an image covering a larger area than the interference 
range D to deflection NERUSHITO is indicated by this conventional technique. 

[Probiem(s) to be Solved by the Invention] By the way, in order to expand a perpendicular and/or 
horizontal angle of visibility, an optical dispersing agent may be made to mix not only in a lenticular 
sheet but in the interior of deflection NERUSHITO. The above-mentioned conventional technique is 
not taken into consideration about reduction of the speckle active jamming at the time of making a 
light diffusion agent mix in the interior of deflection NERUSHITO. Moreover, it does not succeed in 
the proposal of the technique/idea which is going to reduce speckle active jamming, suppressing 
degradation of image quality (especially focal engine performance) in such a case. 
[0012] This invention aims at decreasing good in the tooth-back projection display equipment which 
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used the image modulation element, suppressing degradation of image quality for speckle active 
jamming in case the optical dispersing agent is mixed in both a lenticular sheet and deflection 
NERUSHITO. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is characterized 
by constituting so that it may be satisfied with this invention of the following conditions, when an 
optical dispersing agent is made to mix in each of deflection NERUSHITO and a lenticular sheet, 
[0014] The Hayes value as which 15 <=Hf-HL<=45 Hf<HL, however Hf (%) express the content of 
the dispersing agent of said deflection NERUSHITO, and HL (%) are the Hayes values showing the 
content of the dispersing agent of said lenticular sheet. 

[0015] That is, this invention satisfies the following conditions for speckle active jamming reduction 
by setting up the content of the optical dispersing agent in each of a lenticular sheet and deflection 
NERUSHITO as mentioned above. 

[0016] The distance to the focus of the lenticular lens with which tO and thetav>D, however tO were 
formed in said lenticular sheet from said deflection NERUSHITO plane of incidence, and thetav The 
synthetic value of optical angle-of-divergence thetavf of said deflection NERUSHITO and optical 
angle-of-divergence thetavH of a lenticular sheet and D are the interference range of said optical 
dispersing agent and light given to F value F of said projection lens, and the projection scale factor 
M and said transparency mold screen of said projection lens by the product with the wavelength 
lambda of the light by which incidence is carried out. 

[0017] By such configuration, this invention makes it possible to reduce the speckle active jamming 

leading to image quality degradation, maintaining high brightness and a high focus. 

[0018] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is explained using 
a drawing. Drawing 2 is drawing showing the main longitudinal sections of the tooth-back projection 
display with which this invention is applied. The display means 1 contains image modulation 
elements, such as the light source which is not illustrated and which emits the white light and a 
reflective mold / transparency mold liquid crystal panel, or DMD. Incidence of the light from the 
light source is carried out to an image modulation element. An image modulation element inputs the 
picture signal outputted from the circuit block 5 which processes a picture signal etc., and modulates 
incident light per pixel based on this inputted picture signal. Whenever [ angle-of-reflection / of 
incident light ] is controlled by the micro mirror by which this image modulation element has been 
arranged for every pixel according to an input picture signal in DMD per pixel, and an image is 
modulated. About the detail of the configuration and actuation of this image modulation, since it is 
not the summary of this invention, it omits. Incidence of the image light modulated by the image 
modulation element is carried out to the projection lens 2 which has two or more lens elements. The 
projection lens 2 expands and projects the image light from an image modulation element, and this 
projection light is turned up by the reflective mirror 3, and is projected on the tooth back of the 
transparency mold screen 4. Thereby, an image is displayed on the front face (image view ** side) of 
the transparency mold screen 4. The above-mentioned image display means has the rectangular pixel 
structure where one side is about 14 micrometers in 0.8 inches of vertical angles, the F value of the 
projection scale factor M is about 70 times about in 2.5, and, as for the projection lens 2, the light 
source lamp uses the high pressure mercury vapor lamp of a short arc. 

[0019] Drawing 3 is drawing showing the 1st operation gestalt of the transparency mold screen 4 
concerning this invention. This transparency mold screen 4 has the lenticular sheet 7 with which the 
level lenticular sheet 10 which succeeds in the shape of a hemicycle for emitting light horizontally 
[ extend to a screen perpendicular direction and ] was formed in deflection NERUSHITO 6 by which 
rough concentric circular Fresnel lens 8 was formed in that optical outgoing radiation side, and its 
optical plane of incidence. It is expanded with the projection lens 2 and incidence of the image light 
reflected by the reflective mirror 3 is carried out to the optical incidence side (left-hand side of this 
drawing) of deflection NERUSHITO 6. Moreover, the 1st dispersing agent 9-1 is mixed in deflection 
NERUSHITO 6 over the whole, and the laminating of the optical diffusion layer 15 by which the 
2nd optical dispersing agent 9-2 was scoured is carried out to the optical outgoing radiation side of a 
lenticular sheet. The 1st dispersing agent 9-1 of the above and the 2nd dispersing agent 9-2 may have 
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the mutually different quality of the material (refractive index) and/or particle size, and both may 
have the same quality of the material (refractive index) and/or particle size. Moreover, two or more 
kinds of dispersing agents from which the quality of the material (refractive index) and/or particle 
size differ mutually may be used for each of the 1st dispersing agent 9-1 , the 2nd, and a dispersing 
agent 9-2. As the 1st dispersing agent 9-1 and 2nd dispersing agent 9-2, organic system ingredients, 
such as inorganic system ingredients, such as for example, an oxidation silicon, an aluminum oxide, 
glass powder, a calcium carbonate, a mica, and a calcite, and acrylic resin, polycarbonate resin, a 
fluororesin, can be used, usually, the amount of a dispersing agent is expressed with the Hayes value 
(haze value) - having - the ratio of the total light transmission T and the scattered-light permeability 
Td it asks by :T/Tdxl 00 %. 

[0020] Drawing 4 is drawing showing the 2nd operation gestalt of the transparency mold screen 4 
concerning this invention. A place which is different from the operation gestalt shown in drawing 3 
with this operation gestalt is a point which has arranged the optical diffusion layer 15 which divides 
the lenticular sheet 7 into two and scoured the 2nd dispersing agent 9-2 in the meantime in the shape 
of sandwiches. The other point is the same as the 1 st operation gestalt shown in drawing 3 . 
[0021] Drawing 5 is drawing showing the 3rd operation gestalt of the transparency mold screen 4 
concerning this invention. A place which is different from the operation gestalt shown in drawing 3 
and drawing 4 with this operation gestalt is the point of preparing the diffusion layer which scoured 
the 2nd dispersing agent 9-2 neither in the outgoing radiation side of the lenticular sheet 7, nor its 
pars intermedia, but scouring the 2nd dispersing agent over the whole lenticular sheet 7. 
Furthermore, another lenticular lens (outgoing radiation side lenticular lens) 10-1 is formed in the 
optical axis of the lenticular lens (incidence side lenticular lens) 10 formed in the optical incidence 
side, and a corresponding location, and the black stripe for mainly absorbing outdoor daylight is 
formed in the location (between ten to outgoing radiation side lenticular lens 1 comrades) 
corresponding to the boundary of the incidence side lenticular lens 10 in the optical outgoing 
radiation side of the lenticular sheet 7. 

[0022] Here, in the transparency mold screen shown in drawing 3 thru/or drawing 5 , the 
configuration for speckle active jamming mitigation is explained. Drawing 6 is drawing having 
shown the model of the cross section of a transparency mold screen, and has shown roughly 
deflection NERUSHITO 6 and the lenticular sheet 7. The 1 -pixel size on a screen (Hp) is about 
1mm, and when observing from preferred viewing distance, a speckle is considered to be detected by 
a view ** person's eyes as average brightness in the area of about 1 square millimeter. If standard 
deviation of average brightness is set to sigma and brightness of a screen is set to B, it will be 
thought that a degree type is materialized. 
[0023] 
[Equation 2] 

-gl=iLF^L [382] 

[0024] The limits of impairment perception of a speckle were set as sigma/B **0.03. In addition, this 
invention persons formulize several 2 and limits-of-impairment-perception sigma/B **0.03 by the 
rule of thumb acquired by experiment. 

[0025] Level when the conventional technique explains is sigma/B. = in order to be set to 0.09 
(=90micrometer/lmm2) and to make this into limits of impairment perception (sigma/B **0.03), it is 
necessary to decrease by 1/3 time. Speckle mitigation can be performed if a filter operation which 
will extend the area of the interference range D about 9 times by several 2, and will equalize a 
speckle if it thinks that the energy of a speckle is saved, i.e., an element which is made to emit light, 
is added. That is, this invention equalizes speckle reinforcement and it is made to decrease the 
speckle reinforcement per unit area by expanding the area of the interference range D to the bottom 
of the condition where the energy of a speckle is saved. 

[0026] The elements made to emit the light for equalizing a speckle are the optical dispersing agent 
9-1 and 9-2. Angle-of-divergence thetav of the light emitted by both optical dispersing agent of these 
is expressed with the synthetic value of optical angle-of-divergence thetavf of deflection 
NERUSHITO 6, and optical angle-of-divergence thetavH of the level lenticular sheet 7 as shown in 
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drawing 6 (theta v=theta vf+theta vH). drawing 6 - setting - tO - the distance from the plane of 
incidence of deflection NERUSHITO 6 to the diffusion layer of the level lenticular sheet 7 — it is — 
the distance from the plane of incidence of deflection NERUSHITO 6 to the focus of the incidence 
side lenticular lens 10 — abbreviation — it is equal. As for the former definition, it is desirable to 
apply like drawing 3 and drawing 4 about the case where the optical diffusion layer 1 1 can classify 
clearly in a lenticular sheet. Moreover, the latter definition can be applied, also when it can apply 
about the case where the optical diffusion layer 1 5 can classify clearly in a lenticular sheet like 
drawing 3 and drawing 4 and an optical diffusion layer cannot distinguish clearly like drawing 5 . In 
a configuration like drawing 5 , the focal distance of the incidence side lenticular lens 10 may be 
equal to the distance from the maximum height of the incidence side lenticular lens 10 to the 
maximum height of the outgoing radiation side lenticular lens 10-1. In that case, tO may define it as 
the distance from the plane of incidence of deflection NERUSHITO 6 to the outgoing radiation side 
(maximum height of the outgoing radiation side lenticular lens 10-1) of a lenticular sheet. Moreover, 
as long as tO disregards the opening of deflection NERUSHITO 6 and the lenticular sheet 7, it may 
define it as the focal distance (**0.5mm) of the thickness (**3mm) + level lenticular lens of tO** 
deflection NERUSHITO. thetav (rad) is the synthetic value of include-angle thetavf which light 
emits within deflection NERUSHITO 6, and include-angle thetavH which light emits within the 
level lenticular sheet 7, and defines it as the include angle from which peak brightness becomes half. 
[0027] The die length which should be equalized is expressed with Tdv, then Tdv**t0xthetav, and it 
is large (that is, a speckle will be mitigated if it is made to become D<Tdv.) from the interference 
range D (** lambda-F-M) about this Tdv at least. Preferably, to the area of the square which made 
the interference range D one side, it forms so that the area of the square which made Tdv one side 
may become 9 or more times. If it does in this way, or the above-mentioned limits of impairment 
perception, abbreviation, etc. spread speckle reinforcement, it can be made less than [ it ] and speckle 
active jamming will improve sharply. That is, this invention has defined the content of the dispersing 
agent of deflection NERUSHITO 6 and the lenticular sheet 7, the focal distance of the lenticular lens 
10, and the thickness of deflection NERUSHITO so that the interference range D may fulfill the 
conditions of D<Tdv. It is desirable to adjust the content of dispersing agents of deflection 
NERUSHITO 6 and the lenticular sheet 7 (Hayes value of each sheet mentioned later), and to make 
it mainly satisfy the above-mentioned conditional expression. Moreover, if it forms so that Tdv may 
become the die length of 9 times or more to the die length of the interference range D (that is, 
decrease to sigma/B **0.01), the abbreviation dissolution of the speckle active jamming will be 
carried out. 

[0028] Die length from which drawing 7 is then obtained with the product (addition Hayes) ot the 
Hayes value Hf of deflection NERUSHITO 6, and the Hayes value HL of the lenticular sheet 7 and 
which should be equalized: Ask for the relation of Tdv experimentally. In addition, since the 
dispersing agent diffused and emitted light equally [ an omnidirection angle ], the measurement 
value of thetav was perpendicular and was represented. 

[0029] The wavelength of lambda= 0.5 micrometers of now and light, the F value of a projection 
lens = if it is 2.5 and a scale factor M= 70 (the case where screen size is 55 inches of vertical angles 
is assumed), it will become the interference range of D**90 micrometers. Therefore, it is necessary 
to form so that it may become more than about 0.8mm (800 micrometers) which increased at least 
the die length Tdv which should equalize a speckle as description a dissolution or in order to 
mitigate remarkably about 9 times of the interference range D. It found out that it was necessary to 
make addition Hayes 15% or more from drawing 7 for satisfying this condition. In addition, when 
addition Hayes exceeded 45%, by the dispersing agent, light radiated and diffused too much and the 
focal engine performance deteriorated remarkably. Therefore, 45% or less of addition Hayes is 
desirable. That is, in each operation gestalt of this invention, the product (addition Hayes) of the 
Hayes value Hf of deflection NERUSHITO 6 and the Hayes value HL of the lenticular sheet 7 
fulfills the conditions of 1 5 <=Hf-HL<=45. 

[0030] Furthermore, since it arranges in order of deflection NERUSHITO 6 and the level lenticular 
sheet 7, if there are more amounts of the dispersing agent of deflection NERUSHITO 6 than the 
amount of the dispersing agent of the level lenticular sheet 7, image light will carry out image 
formation by deflection NERUSHITO 6, this image formation will be seen through the level 
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lenticular sheet 7 containing a dispersing agent, and the focal engine performance gets worse. 
Therefore, it is desirable to make the Hayes value of deflection NERUSHITO 6 smaller than the 
Hayes value of the lenticular sheet 7, for making the focal engine performance good. That is, in each 
operation gestalt of this invention, the relation between the Hayes value Hf of deflection 
NERUSHITO 6 and the Hayes value HL of the lenticular sheet 7 fulfills the conditions of Hf<HL. 
[0031] Moreover, although the dispersing agent was taken up as an optical diffusion element in the 
above example, even if it is the configuration of having arranged the horizontally long lenticular lens 
and of having made the so-called V wrench forming, if it is a configuration securable like description 
of the size relation between the interference range D and the die length Tdv which should be 
equalized, the purpose which this invention means will be attained. 

[0032] Furthermore, although the above examples are F value =2.5 of a projection lens, and the case 
of a scale factor M= 70, if it is the configuration that the size relation between the interference range 
D and the die length Tdv which should be equalized is securable as mentioned above even if an F 
value and M are large cases, when smaller than these, it cannot be overemphasized that the purpose 
which this invention means is attained. 

[0033] . 
[Effect of the Invention] According to this invention, speckle active jamming can be reduced in the 
tooth-back projection display using an image modulation element with pixel structure, keeping the 
focal engine performance good. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] Drawing explaining speckle active jamming generating 

[Drawing 2] The main sectional view of the tooth-back projection display equipment with which this 
invention is applied 

[Drawing 31 the transparency mold concerning this invention ~ drawing showing the 1 st clean 
operation gestalt 

[Drawing 4] the transparency mold concerning this invention ~ drawing showing the 2nd clean 
operation gestalt 

[Drawing 5] the transparency mold concerning this invention ~ drawing showing the 3rd clean 
operation gestalt 

[Drawing 6] Drawing showing the cross-section model of a transparency mold screen 

[Drawing 71 The graph which shows the measured value of the relation between addition Hayes and 

the equalization die length Tdv 

[Description of Notations] 

I [ - A transparency mold screen, 5 / -- A circuit block, 6 / - Deflection NERUSHITO, 7 / - A 
lenticular sheet, 8 / - A Fresnel lens, 9-1 / - The 1st dispersing agent, 9-2 / ~ The 2nd dispersing 
agent, 10 / - An incidence side lenticular lens, 10-1 / - An outgoing radiation side lenticular lens, 

I I / -- A black stripe, 15 / - Optical diffusion layer ] - A display means, 2 - A projection lens, 3 - 
A reflective mirror, 4 
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[Drawing 1] 
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[Drawing 2j^ ^ 




[Drawing 4] 
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[Drawing 7] 
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